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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-3, 7-19, 21, 24-33 and 57-66 have 
been considered but are moot in view of the new ground(s) of rejection. 

PRIOR ART REJECTION 
Statutory Basis 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The Rejections 

Claims 1-3, 11, 13, 16, 18-19, 27, 29, 32 and 57-64 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Ohashi et al. (U.S. 6,376,345 B1) in view of Ngo et 
al. (U.S. 6,596,631 B1). 

Ohashi discloses a method for forming a semiconductor device with 

Respect to claims: 

(1) simultaneously or subsequently carrying out an anti-corrosion treatment by 
exposing said surface of said semiconductor substrate to a solution containing an 
anti-corrosive agent (see column 16, lines 1-16); 
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subsequently, separately forming a copper-diffusion stopper insulating film (43) 
over said surface of said semiconductor substrate (see Figures 1 0-1 1 ); 

(2) wherein said surface of said semiconductor substrate includes at least one of 
a copper interconnection, a copper based interconnection and a copper alloy 
interconnection which are formed in a damascene method (see column 15, lines 60-61); 

(3) ; (19) wherein said anti-corrosion treatment is carried out in a cleaning 
process after a chemical mechanical polishing process is carried out to said surface of 
said semiconductor substrate (see column 16, lines 1-16); 

(11); (27) wherein a plurality of said five-membered hetero-cyclic compound 
comprise benzotriazole, (see column 16, lines 1-16); 

(13); (29) wherein said anti-corrosive agent comprises at least one of aromatic 
compounds having benzene-rings and derivatives thereof (see column 16, lines 1-16); 

(16) (32) wherein said copper-diffusion stopper insulating film comprises an SiN 
film (see column 14, lines 39-40); 

(18) carrying out a chemical mechanical polishing process for forming said at 
least interconnection in at least a groove in said semiconductor substrate (see Figures 
10-11); 

simultaneously or subsequently carrying out an anti-corrosion treatment by 
exposing a surface of said semiconductor substrate to a solution containing an 
anti-corrosive agent (see column 16, lines 1-16); 

subsequently, separately forming a copper-diffusion stopper insulating film (43) 
over said surface of said semiconductor substrate (see Figures 10-11); 
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(57) ; (60) wherein said step of carrying out an anti-corrosion treatment 
comprises flows the anti-corrosive agent onto the surface of the substrate (see column 
16, lines 1-16); 

(58) ; (61) wherein said step of forming a insulating film comprises forming an 
insulating film by chemical vapor deposition (see column 14, lines 39-42); 

(59) ; (62) wherein the copper-diffusion stopper insulating film comprises one of 
SiN film (see column 14, lines 39-40); 

(63) simultaneously carrying out an anti-corrosion treatment by exposing said 
surface of said semiconductor substrate to a solution containing an anti-corrosive agent 
(see column 16, lines 1-16); 

subsequently, separately forming a copper-diffusion stopper insulating film (43) 
over said surface of said semiconductor substrate (see Figures 10-11); 

(64) wherein said semiconductor substrate has at least one interconnection 
made of a metal selected from the group consisting of copper, copper-based materials, 
and copper alloys, and said method further comprising the step of carrying out a 
chemical mechanical polishing process for forming at least one interconnection in at 
least one groove in said semiconductor substrate prior to said removing metal 
contaminations step (see column 13, lines 26-35. Figures 10-11); 

Ohashi teaches the above outlined features except for removing CuOx from said 
surface using a cleaning solution; wherein said step of removing CuOx comprises 
rotating said semiconductor substrate while applying a cleaning solution; further 
comprising the step of removing particle contaminations prior to said step of removing 
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CuOx. However, Ngo discloses a method for manufacturing copper interconnect 
capping layers with (1); (18); (63)... removing CuOx from said surface substrate using 
a cleaning solution (see column 8, lines 19-25); (65) wherein said step of removing 
CuOx comprises rotating said semiconductor substrate while applying a cleaning 
solution (see column 5, lines 58-64); (66) further comprising the step of removing 
particle contaminations prior to said step of removing CuOx.(see column 5, lines 1-10). 

Therefore, it would have been obvious to one skilled in the art at the time of 
claimed invention to combine Ngo's teaching into Ohashi's process for removing copper 
oxide layer. Doing so, it would increase the adhesion of the capping layer and reduce 
corrosion and/or poisoning of the copper and capping layer interface of the 
semiconductor interconnect structure. 

Claims 8-10, 14, 24-26 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohashi et al. (U.S. 6,376,345 B1 ) in view of Ngo et al. (U.S. 
6,596,631 B1) and further in view of Lawson (U.S. 4,978,756) 

Ohashi and Ngo teach everything above except for using specific chemical 
compounds and concentrations for corrosive treatment and cleaning procedures. 
However, Lawson discloses compounds can be used for the treatment of metal (8); 
(24) wherein said anti-corrosive agent comprises at least one of hetero-cyclic 
compounds and derivatives thereof; (9); (25) wherein said anti-corrosive agent 
comprises at least one selected from the groups consisting of four-membered 
hetero-cyclic compounds having two nitrogen atoms, five-membered hetero-cyclic 
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compounds having three nitrogen atoms, six-membered hetero-cyclic compounds 
having three nitrogen atoms and derivatives thereof; (14); (30) wherein said aromatic 
compounds having benzene-rings comprise gallic acids and tannic acids; (10); (26) 
wherein one of said four-membered hetero-cyclic compounds comprises indazole (see 
column 1 , lines 4-8, lines 9-1 1 ; column 2, lines 5-66; column 3, lines 28-57; column 4, 
lines 4-44; column 7, lines 48-58; column 17, lines 10-50; and column 18, lines 57-68). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to combine the above teachings by apply certain chemical compounds and 
concentration to manufacture a semiconductor interconnection to enhance the 
performance of semiconductor device. 

Claims 7 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
over Ohashi et al. (U.S. 6,376,345 B1) in view of Ngo et al. (U.S. 6,596,631 B1) and 
further in view of Admitted Prior Art (hereinafter APA) 

Ohashi and Ngo disclose everything above but fails to apply cleaning solution 
comprises a carboxylic acid. However, APA discloses a method for improving wafer 
surface with (7); (21) wherein said cleaning solution comprises a carboxylic acid based 
cleaning solution (see page 3, lines 1-5). It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to combine the above teachings by 
apply certain chemical compounds to clean a semiconductor interconnection during 
manufacture a semiconductor device. Doing so would facilitate the manufacture of an 
interconnection and increase the contacting area. 
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Claims 12, 15, 17, 28, 31 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohashi et al. (U.S. 6,376,345 B1) in view of Ngo et al. (U.S. 
6,596,631 B1). 

Ohashi and Ngo disclose the claimed invention except for using SiON film as 
copper-diffusion stopper insulating film material; wherein said at least one of gallic acids 
and tannic acids, anti-corrosion agent is contained in the range of 1 ppm to 5% . It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the teaching of Avanzino by selecting SiON film as copper-diffusion 
stopper insulating film material and the concentration of gallic acids, tannic acids and 
anti-corrosion agent, which is a well-known material in the semiconductor industry, 
since it has been held to be within the general skill of a worker in the art to select a 
known material and concentration of chemicals on the basis of its suitability for the 
intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chuong A Luu whose telephone number is (571) 272- 
1902. The examiner can normally be reached on M-F (6:30-3:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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